Discussion and Conclusions. Several national organizations and governmental agencies have begun to address the numerous aspects of AT utility, access, and denial. Emerging clinical research continues to promote the clinical and environmental impact of AT for provider care and patient/client rehabilitation. Yet, in the 21st century, not all AT access is equal or desired in patient/client populations. As educators prepare health care providers for the 21st century in the United States, the time has come to re-examine implications of contemporary AT for physical therapy education, focusing on the issues of ethical and social justice. The authors address the need for expanded interprofessional collaboration to ensure the full spectrum of ethical use and safe application of assistive technology in patient/client rehabilitation.
Introduction
The Winter 2011 special issue of the Journal of Physical Therapy Education reminds us how assistive technologies have helped patients with disabilities gain more independence and improve quality of life. Assistive technology (AT) is defined as "devices and product systems that assist persons with disabilities with the performance of therapy, daily tasks, and activities" 1(p59) (see Appendix for a guide to acronyms). Technologies range from no technologies (no tech) to low-level technologies (low tech) to highly complex technologies (high tech). High tech has evolved in recent years to include robotics, 2 telemedicine, 3 virtual reality, 4 computer interface brain waves, 5 deep brain stimulation, 6 and implantation of microchips to assist in both recovery and improved function in individuals with disabilities. 7 Assistive technology compliance and use is influenced by a combination of (Figure) social, economic, ethical, and cultural factors. Rehabilitation providers should be aware of these many influences, including how their own values guide and influence patients/ clients and caregivers in complex decisions regarding the utility of AT. As technology becomes more complex, so do the ethical issues associated with AT use. Rehabilitation professionals and educators must consider ethical issues and socio-cultural factors associated with AT. The complexity of high tech requires rehabilitation educators to carefully instruct future rehabilitation professionals how to critically assess ethical issues associated with AT and AT decision-making.
Purpose
The purpose of this position paper is two-fold. First, we explore the associated ethics, agencies, and guidelines related to AT. We discuss the meaning of technology for the care of the individual with disability, explore potential value conflicts with AT, and examine ethical considerations. Second, we propose incorporating AT issues relevant to patient/client care in Doctor of Physical Therapy curricula. We offer our thoughts and insights in both areas as they relate to AT for physical therapy patients and clients served and the health of our rehabilitation professions and providers.
POSITION AND RATIONALE
Our position is that AT is not value neutral, and assumptions about the value of technological interventions may conflict with the values, goals, and needs of patients/clients and their families and caregivers. Assistive technology raises ethical issues and value conflicts for physical therapists (PTs) and other rehabilitation providers. Issues associated with the use of AT are often multifaceted and should formally be explored in physical therapist education.
To address our position, we begin by presenting an overview that highlights some of
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Technology in Rehabilitation: Ethical and Curricular Implications for Physical Therapist Education
Background and Purpose. In recent years, the development of assistive technologies in rehabilitation has outpaced considered ethical reflection about their application. The use of assistive technologies raises both ethical issues and values conflicts in terms of education, accessibility, and patient/client preferred values, beliefs, and goals. The purpose of this position paper is two fold: (1) to discuss the various aspects of assistive technology (AT) in terms of patient/client care, ethics and values conflicts, and influential factors, and (2) examine curricular implications and applications with patient/client care in physical therapy professional education. Position and Rationale. Due to the many factors influencing AT use, clinicians and students need to think carefully and deeply about the interface of certain technologies for patients/clients with chronic conditions. The ethical principles of autonomy, social justice, and the phenomenological meaning of AT for patients/ clients and their families must be taken into account by rehabilitation professionals. With recent technological advances of AT, the authors consider the need for faculty to explore, within the curricula, the ethical implications of technological applications for patient/client care and the integration of AT into PT education programs.
affordable, may find themselves excluded by placement in control groups. Rehabilitation providers should consider that what is technologically possible is not always ethically desirable from the varying perspectives of major stakeholders. Judgments about implementing and using technology should occur through a collaborative process of shared decision-making in an effort for rehabilitation specialists, patients/clients, families, and payers to agree on the same goals. Ethical dilemmas arise when values, beliefs, and goals conflict. The ability of AT to improve quality of life from the perspective of a clinician or clinical researcher may be different from the perspective of a patient. For example, a patient may prefer to self-propel a wheelchair (low tech) as a method of selfcontrol over his or her environment, while a clinician may promote electric wheelchair use (high tech) as the most efficient method for mobility.
A decision to use AT is often based on considerations related to resource allocations. Sometimes even when both clinicians and families equally value AT, the cost precludes the implementation. [13] [14] We should be mindful that controlling AT equipment expenditure costs, while important, should not be at the expense of the rehabilitation providers' health and safety. For example, is it appropriate for skilled care facilities not to implement overhead mounted or floorbased vertical lifting or ambulation devices, in order to control costs? Clearly the answer is no. The Veteran's Health Administration, the Association of Rehabilitation Nurses, and the American Physical Therapy Association (APTA) endorse the use of such load-alleviating AT as part of comprehensive safer patient handling programs in rehabilitation settings, to further assist with decreasing work-related musculoskeletal disorders for rehabilitation providers. 15 In an era of health care provider shortage, physical therapy educators should help students understand the implications and utility of AT for providing a safer workplace for patient/client handling. Educators must advocate for best practices for patient/ client health while protecting the health care worker and caregivers within the health and home care environments. Cost savings are the ultimate result, when implementing lift technology, as worker injury costs and lost time are reduced. [13] [14] Finally, rehabilitation providers must attend to the ontological meaning that lifechanging disabilities create in patients/ clients. 16 Because a person's life as previously experienced means one thing prior to events such as stroke and quite another after such events; the phenomenological question facpromising are AT advances with the C-leg® prosthetic for patients/clients with lower-extremity amputations. The Otto Bock C-leg ® is a microprocessor-controlled prosthetic knee for patients with transfemoral amputations. 10 The advances in prosthetic knee technologies have increased users' confidence and mobility. Investigators have confirmed the efficacy of the C-leg ® for mobility with demonstrated safety, energy efficiency, and cost effectiveness. 10 Results such as these indicate that rehabilitation providers should be rightly enthusiastic about the potential for AT. However, given the uncertainty of outcomes using certain types of AT, rehabilitation providers should proceed with caution as new technologies emerge, to ensure appropriate and ethical translation of technology into practice. Rehabilitation providers should consider balancing the use of high-tech AT for their patients with the cost and potential effectiveness of such technology and with available clinical and scientific evidence. Careful consideration of the cost of AT is particularly important in cases where the application of the device is considered experimental and unproven.
The use of AT also raises issues of social justice based on fair distribution of resources. 11 Undoubtedly, the benefit of technology allows persons with disabilities better access to most environments. Yet, as mentioned, technology can be quite expensive. Health care professionals are challenged to fairly allocate resources under budget constraints. The allocation of a very expensive technology for one person, incurring a large expenditure, may preclude the allocation of other AT with smaller financial expenditures for several persons. Health care access disparities are well documented. 12 Expensive, but useful high tech may be available only for a small percentage of the disabled population in need, due to cost factors or socioeconomic influences. AT applications may be geographically limited to patients/clients in proximity to large medical centers with endowments supporting the research of emerging AT. Developing complex and innovative AT for disabled individuals is a worthy enterprise. Rehabilitation providers, however, must think carefully about the ethical issues related to availability and cost for patients/clients in most need. Researchers must also continue to be encouraged to utilize multicenter trials for translational research, so as to reach all aspects of society from cities to suburban and rural locations, including the underserved, and across all life phases and stages. In cases of randomized controlled clinical studies, volunteer subjects hoping for access to high-tech AT, which may not otherwise be the basic ethical issues associated with the use of AT. The overview is followed by a section exploring organization, agencies, and guidelines that offer guidance to rehabilitation providers on the use of AT view and prioritize the ethical issues associated with AT. We then discuss the nature and scope of technology from a broad perspective to assist rehabilitation providers in focusing on the categories of technological interventions most often encountered in clinical care. Following the nature and scope section is a discussion of the philosophical underpinnings of the use of AT for human function. Finally, we discuss considerations of AT within the phenomenology of caring for patients. Along the way, we explore the deeper meaning of the issues and concepts related to the ethical use of AT in patient/client care.
Ethical Issues Associated With AT
Despite the growing availability and use of high tech, the results of AT interventions have met with varying degrees of success. This raises an ethical concern about the use of unproven or partially substantiated AT interventions. Of course the issue of providing interventions with problematic evidence pervades clinical care across many health care disciplines. At the very least, the rehabilitation provider has an ethical obligation to be judicious in using technologies with questionable outcomes. If a rehabilitation provider chooses to use such technology, it is imperative that the patient/client is fully informed about its potential and efficacy.
A Cochrane systematic review 8 reported the effect of high tech use for rehabilitation on the arm function of patients following stroke. The review examined both electromechanical and robot-assisted arm training for improved function, arm strength, and safety aspects related to therapy. Results of the included studies indicated that patients who received AT after strokes were more likely to improve in daily function. Yet, the patients' strength gains were more limited, depending upon the intensity of the treatment. The results were not conclusive, with a need for further multicenter trials identified.
In some cases, AT offers advantages for improved quality of life for selected patients. [8] [9] [10] Manella and colleagues 9 reported on a case of a 33-year-old man who suffered a complete spinal cord injury. The subject presented with a T7 spinal cord injury, American Spinal Injury Association (ASIA) Classification Impairment Scale A. The subject achieved over-ground, short distance, walking ability with braces and a walker, following 7 months of intensive physical therapy that included high-tech robotic locomotor training. 9 Also ing rehabilitation providers concerns what is appropriate to assist persons with recent strokes or other disabling conditions in order to reconstitute their lives and identities. As the patient/client works to make sense of changed abilities and perceptions, a slow process of re-integration into the family unit and community occurs. Rehabilitation providers' temptation to intervene quickly with AT to enhance physical functioning in some patients/clients should be tempered by the recognition that patients/clients may not be emotionally and psychologically ready for such intervention. As with all new and emerging innovations affecting human agency and the nature of personhood, the discussion of technology and its application has shifted to an essentially moral one. 18 Technologies typically used in telehealth are: videoconferencing, the Internet, store-and-forward imaging, streaming media, and terrestrial and wireless communications.
Organizations
According to the American Telemedicine Association, 19 telemedicine is defined as the use of medical information exchanged from one site to another via electronic communications to improve patients' health status. Telemedicine continues to be evident in multiple practice arenas, including pediatrics, psychiatry, obstetrics, cardiopulmonary follow-up, neurological services for patients/clients with complex disabilities, military field operations and triage, compliance for health care management and administration, and clinicianindirect home telemedicine and overseas. The Telerehabilitation Special-Interest Group of the American Telemedicine Association set priorities in 2011 to complete the Standards and Guidelines for practice in Telerehabilitation. In October 2010, the American Telemedicine Association published a Blueprint for Telerehabiltation Guidelines 20 in collaboration with various health practitioners and strategic stakeholders. Telerehabilitation is defined as the "delivery of rehabilitation services via communication technologies. Clinically, telerehabilitation encompasses the range of rehabilitation services that include assessment, monitoring, prevention, interventions, supervision, education, consultation, and counseling. " 20 In a position statement, 21 the APTA Board of Directors defined telehealth as the . . . use of electronic communications to provide and deliver a host of health-related information and health care services, including but not limited to physical therapyrelated information and services, over large and small distances. Telehealth encompasses a variety of health care and health promotion activities, including but not limited to, education, advice, reminders, interventions, and monitoring of interventions.
Additionally, in 2006 APTA provided guidelines for electronic communications with corresponding principles. With a letter of support and petition signing campaign, APTA has championed telehealth coverage, as proposed, with respect to the Medicare Telehealth Enhancement Act of 2009 (HR 2068). 22 The American Occupational Therapy Association (AOTA) has also taken a leadership role in the use of telerehabilitaiton. 23 Telerehabilitation within the larger realm of telehealth, according to Russell 24 is the "application of technology for supporting rehabilitation services. " (p217) AOTA further describes telerehabilitaton to include "the application of evaluation, preventative, diagnostic, and therapeutic services via two-way or multipoint interactive telecommunication technology. " 23(p1) Occupational therapy practitioners have gone beyond basic two-way communication to integrating virtual-reality (VR) options for examinations and interventions via telerehabilitation. VR has proven useful for patients/clients with cognitive impairments, for comparison of function along the stroke recovery continuum, to assess home accessibility using three-dimensional architectural construction, in conducting rehabilitation in real-time, with feedback for pain control, in support for compliance, and for assessment and training for power wheelchairs. 4, 7, 24 AOTA also provided specific examples regarding legal and ethical considerations for practitioners in a 2010 position paper on telerehabilitation. 23 For example, "Ethical considerations and strategies for practice in telerehabilitation include: Fully informs the client regarding the implications of a telerehabilitation approach vs. a face-to-face therapy approach. " 23(p5) AOTA provides specific examples of a strategy for ethical practice: "Use a written informed consent procedure, with the opportunity for the client to ask questions about the provision of the telerehabilitation services. " 23(p5) Additionally, "Assess the effectiveness of telerehabilitation interventions within specific practice areas by consulting current research and conducting ongoing monitoring of client response. " 23(p6) The AOTA position includes specific strategy recommendations for telerehabilitation: "Continually monitor the effectiveness of interventions and consider alternative approaches, including traditional face-to-face approaches and/or referral to another provider, if the telerehabilitation services do not appear to be effective. Maintain knowledge of current research about effectiveness. " 23(p6) Additional provisions are provided in the AOTA 2010 position paper 23 with respect to legal aspects, scope of practice, and professional standards with specific guiding examples for practitioners, including strategies for ethical practice with telerehabilitation.
The US Department of Education also provides specific guidelines for AT through the Individuals with Disabilities Education Improvement Act of 2004 (IDEA). 25 IDEA requires AT be considered at the yearly Individualized Education Program (IEP) meeting of every student in special education. Pediatric rehabilitation providers and educators are familiar with IDEA as a law "ensuring services to children with disabilities throughout the nation. IDEA governs how states and public agencies provide early intervention, special education, and related services to more than 6.5 million eligible infants, toddlers, children, and youth with disabilities. " 25 The law also directs that AT decisions be based on the peerreviewed literature. Yet, as noted by Watson and colleagues, 26(pp18-20) the peer-reviewed evidence for AT's effectiveness in the public school setting is lacking, especially in terms of empirical studies. Watson et al 26 clearly demonstrated that due to the lack of evidence, support for evidence-based decision-making remains challenging for AT use for rehabilitation in school settings. More translational research is needed for AT applications for pediatric rehabilitation in school settings.
The Assistive Technology Act of 1998 (re-authorized in 2004 as PL 108-364) establishes the US Federal government's role in promoting access to AT devices and services for individuals with disabilities, with resource networks for states provided through the Association of Assistive Technology Act Programs (ATAP). 27 As summarized by Peterson and Murray, 1 the Technology Act Amendments of 1992 and the Rehabilitation Act Amendments of 1998 led to the contemporary term rehabilitation technology replacing the older term rehabilitation engineering technology. Currently, there are 2 organizations in the US with developed standards for the rehabilitation profession to inform the provision of AT services-Rehabilitation Engineering & Assistive Technology Society of North America (RESNA) 28 and the Commission on Rehabilitation Counselor Certification (CRCC). 29 The RESNA Code of Ethics 28 is comprised of 8 standards of conduct. The CRCC Code of Ethics 29 was updated in 2003 and includes similar principles. The principles listed in the codes reflect the time-honored, mid-level principles described by Beauchamp and Childress: of autonomy, beneficence, non-maleficence, and justice. 30 The principles serve to protect patient choice, confidentiality, welfare, and fairness. Two of the goals of a code of ethics is to ensure that decisions about the use of AT are made fairly within the constraints of limited resources and to encourage clinicians to closely involve their patients in the decision-making process. 31 The CRCC code 29 requires rehabilitation counselors to serve as advocates for people with disabilities and to actively include individuals in the decision-making process about the use of AT in their lives. Clearly, the nature of AT, driven by patient/ client needs, stages of life, and goals, remains an interdisciplinary consideration.
Interprofessional Education (IPE) and Assistive Technology
Interprofessional education (IPE) related to AT applies to many disciplines, including, but not limited to physical and occupational therapists, speech-language pathologists,
Figure. Multifactorial Aspects Influencing the Use of Assistive Technology (AT)
physicians, physician assistants, rehabilitation engineers, prosthetists and orthotists, recreational therapists, rehabilitation counselors, nurses, social workers, and the myriad of assistants and other health care providers that help assure ensure that patient/client AT needs are met. Rehabilitation professionals will need to continue to collaborate with each other and their patients/clients, along with their caregivers, in order to ensure successful implementation and appropriate choices for AT use in rehabilitation. Individual providers' knowledge, skills, abilities, and professional networks highly influence how AT research is translated to clinical best practice. Providers must be aware of AT, the need for referral, and the ethical considerations in order to make best-practice recommendations and facilitate the use of AT with patients/clients in rehabilitation.
Technology: Nature and Scope
Martin 32 identifies 4 major types of technology: "technologies of production, signs and systems, power, and self. " 32 The 4 technology types are part of the decision-making process influencing the use of AT (Figure) . The first category, technologies of production, consists of tools and applications permitting us to produce, transform, or manipulate things. Technology of production tools include automatic shut-off devices, electronic tags, alarms, and computerized memory devices. Technologies of production are often used for patients with declining cognition, or to remind clients of critical temporary or permanent safeguards, such as bed rest or positioning status, or automated medication dosage reminder devices. Standard motorized wheelchairs also fall within this category.
The second category, technologies of signs and systems, 32 includes tools and applications permitting us to use signs, meanings, or symbols. Technologies of signs and systems include telephone support lines, telemedicine systems, and computerized devices interfacing with voice modulations, and mapping systems to quantify states of physical, emotional, and mental functioning.
The third category, technologies of power, 32 consists of tools and applications permitting us to determine and control an individual's conduct. Technologies of power include restrictive technologies and interventions related to physical, mental, and emotional enhancements and modifications, including genetic manipulation, behavioral modification devices, microchip brain implants, and even some types of pharmacotherapeutics.
Technologies of self 32 are tools permitting individuals to affect, by their own means or with the help of others, a certain number of operations with their own bodies, thoughts, conducts, and way of being. This category includes some of the examples in other categories listed above, as well as new technologies related to bioengineering, including the use of sophisticated robotics. The prototype of the rolling dance chair 33 is one such example. The rolling dance chair has sensors between plates linked to movement to adjust the electro-mechanics of a wheelchair. The seat of the chair functions as more of a joystick, so that with body leaning the rolling dance chair moves. Another example, computer interface technology, which captures the user's thoughts and turns them into robotic arm movements, this technology is currently being investigated for applications to help patients/clients with diseases such as amyotrophic lateral sclerosis. 34 Rehabilitation scientists, working in collaboration with engineers, psychologists, clinical rehabilitation professionals, and willing patients/clients, are changing the future potential for patients/clients with physical limitations from paralytic conditions. Through the use of AT utilizing brain waves to convert responses from virtual thought to physical reality with the use of processors and computer technology, interprofessional providers may further enhance rehabilitation outcomes. Another example of emerging highly complex technology is the use of the next-generation microprocessor controlled knee joints (MPKs). The highly innovative Genium™ bionic prosthetic system with gyroscope and accelerometer is one such device. The Genium™ has even greater microprocessor inputs to improve mobility. 35 Kaufman and colleagues 35 examined the utility of the Genium TM for a person with a bilateral amputation. Using a computerized video motion analysis the researchers compared the C-leg ® use to the Genium TM following an acclimation period. Comparative measures including ground reaction forces, gait kinematics, variable walking speeds, and activities of daily living were examined. The next-generation MPKs offered increased capacity with stability, stance, and stair modes, including stumble recovery. The researchers noted that the computer algorithms required further changes to more closely imitate biomechanically accurate locomotor patterns. The user satisfaction was high, with apparent increased confidence and a sense of a more natural gait pattern. 35 The study proposed that high technology is calling for increasingly skilled and educated rehabilitation providers and that technological advances are leading to increasing user expectations.
Philosophy and Technology
Rehabilitation providers use technologies to enhance an individual's quality of life and well being. Yet, from a philosophical perspective, Baldwin 36 37 who writes, "The values and world views, the intelligence and stupidity, the biases and vested interest of those who design, accept, and maintain a technology are embedded in the technology itself. " (p165) An examination of the relationship of technology with society forces us to consider the type of society we wish to promote through the use of technology. While technology can make society generally more efficient and individuals more autonomous, we should consider the possibility that, for some communities and individuals, efficiency and autonomy are not always desired. Baldwin 36 asks us to consider that less technological efficiency creates more opportunities for collaboration and intimacy between people. Furthermore, an examination of the relationship between technology and personhood forces us to consider the nature of the capacities technology promotes. Who decides what capacities are most important? Does society value persons who do not value or possess AT capacities? While technology undoubtedly can ameliorate the burden of caring for the families of an individual with a disability, AT may also interfere with human intimacy and caring relationships so vital for patients with neurological conditions that are significantly transformative to the human condition. Or, could AT enhance interpersonal relationships by meeting more of the daily care needs and, therefore, enhancing opportunities for other quality interactions of family members who are already fulfilling dual and changed roles in relation to their family identities? These are difficult but important ethical questions that rehabilitation providers should raise with patients/clients and their families regarding the potential application of AT.
Rehabilitation providers also should consider the generational differences that may exist in the therapeutic approach to care. While some AT decision-making cases may be straightforward, others may seem otherworldly for patients/clients. For example, consider an adult born after 1981 who suffered a stroke and is having difficulty walking. Altering the individual's gait to facilitate neuromuscular plasticity using an active-leg exoskeleton (ALEX) with a force field controller 38 may be perceived as a welcome and viable high-tech option by this person. However, an individual born in the 1920s or 1930s may wish no part of such a robotic approach. Rehabilitation providers may not rule out the use of AT based solely upon patient/client values and perceptions without first informing patients/clients and respective caregivers of all options for collaborative care. 17 For many, technology reflects enhanced autonomy and efficiency. Many individuals with life-changing disabilities are motivated less by autonomy and more by the need for human connections and caring. Caring and connection has a particular salience for individuals with evolving dementia, who seek desperately, as Moody 39 notes, quintessential aspects of human connections. Individuals may be more responsive to low technology with greater caregiver interaction depending upon diagnosis, prognosis, and institutional factors (Figure) .
Phenomenology of Care and Assistive Technology
Phenomenology is a philosophy exploring truth and meaning through how people interpret the world around them. 40 The basis of phenomenology is the meaning of lived experiences. Because the ethical concerns of patients/clients with disabilities are embedded in their experiences, rehabilitation providers who use AT should explore the phenomenology of illness to arrive at a first-person account of lived experiences. Rehabilitation providers can utilize phenomenology as a means of understanding how persons with disabilities begin to newly understand their lives as individuals with disabilities.
Prior to stroke or other acute illness or injuries, most individuals perceive themselves as functioning in fairly predictable ways. In phenomenological terms, we experience ourselves, Merleau Ponty 41 would say, as embodied selves. Gadow's 42 notion of primary immediacy captures the ideas of an "embodied self. " (p88) Gadow 42 explains the "relation between self and body is immediate. The body is an aspect of the self. Between them there is no distinction or distance. " (p88) How we perceive the world is influenced by the way that we move around and orient ourselves to things and objects in the environment. This concept may become clearer if we consider that most of us are bipedal creatures; we navigate our surroundings in an upright position, walking and standing. Many illnesses strike at the fundamental feature of bipedal embodiment. Toombs 43 notes that illness manifests itself essentially as a disruption of our lived body as bipedal beings. In a phenomenological study, Gadow 42 found patients after stroke experienced a sense of disembodiment characterized as a "disrupted immediacy. " (p88) John Banja 44 suggests the experience of disrupted immediacy dramatically changes one's historically evolved sense of self-construction. He notes that when an individual free of serious disease or injury experiences "noncalamitous alterations in one's self perception over time . . . the acute onset of serious stroke tokens an abrupt and immensely concerning alteration of capacities. " 44(p26) Consider a healthy young man who suffers a catastrophic spinal cord injury and is no longer able to walk. He now navigates his environment using a wheelchair. Certainly most would agree that the wheelchair is a beneficial technology. We perceive a man who was unable to move around independently, but who now is able to move with the use of his wheelchair. But we should remember from a phenomenological standpoint things are dramatically different.
First, the man's spatial orientation to his environment has changed. He is no longer standing upright, but sitting, and so he sees the world differently. For example, think about how this man may have to interact with his 5-year-old son. Prior to injury, the man physically and spatially stood above his son. That spatial orientation helped define the man's experience of both himself and his son in the world and played a role in developing the father-son relationship. Toombs 43 states that the value assigned to upright posture should not be underestimated when considering one's illness experience. She writes ". . . verticality is directly related to autonomy. " (p65) The father, now wheelchair-abled, is forced to physically face his son more or less eye to eye. What might that mean in terms of how he feels about his relationship with his son? Might he feel less authoritative? More equal? More vulnerable? Second, the man may no longer feel like a fully embodied or fully constituted human being. Instead, he may perceive himself as part human and part technology, part man and part wheelchair. What is of interest here is not that the use of the wheelchair was ethically inappropriate; instead, most would argue the contrary because the use of a wheelchair provides him mobility to independently function. However, the story reminds usand as educators we should remind our students-that to be ethical is to be sensitive to and try to understand how assistive technology can affect patients/clients' life experiences. Our business with our patients is not finished once we foster function through technology. In many cases, and what we contend in this paper, is that our business is beginning. Our ethical responsibility is to help our patients adjust to a new way of living.
Another consideration is the question "How can providers develop a body of knowledge to help us understand how individuals perceive technology?" Interdisciplinary researchers should maximize the opportunities with AT quantitative studies to incorporate qualitative considerations. Through mixedmethods research designs, researchers may help translate clinical research related to the everyday lived experiences with AT. Opportunities are often missed; for example, Burdea et al 45 examined the use of AT for attempting to increase upper-extremity function. Four individuals with chronic left hemispheric strokes utilized virtual reality (VR) interventions for motor retraining. Six weeks after the VR intervention, the participants demonstrated increased upper-extremity function and enhanced activities of daily living. The authors reported anecdotal data of the patients demonstrating signs of more positive well-being and associated behaviors after AT treatment. However, the authors were left to presume the subjective understanding of the subjects regarding the changed senses of self, or lived experiences. Neither the participants' lived experiences nor specific qualitative investigations were conducted to supplement the quantitative study.
For some individuals, complex technology can be scary. Reasons for declining the use of AT may be very subtle and relate to views not only of autonomy, but also to views about what it means to be human. Some fear that technology would replace the physical presence of health care staff and support. It is important for rehabilitation clinicians to assure patients that AT complements, not replaces, human interaction. For patients/clients or family members and caregivers who are fearful or discouraged by the use of AT, peer-topeer interactions and support groups may be prudent options. Some patients with disabilities who attempt to redefine their sense of self and their place in the world may look upon technology as dehumanizing. Studies [46] [47] [48] [49] have described the existential isolation and confusion that many patients/clients with disabilities face while they struggle to understand and adjust to their changed bodies and lives. Gadow 42 described that stroke patients typically experience feelings of isolation with one side of their body that results in a feeling of physical dissociation for several months during initial recovery.
DISCUSSION
Implications for Physical Therapist Education
There are 2 major challenges physical therapist educators face with respect to technology. The principal challenge is introducing students to technology and applications for physical therapy research and interventions. According to Randy Trumbower, PT, PhD, a faculty bioengineer in the Division of Physical Therapy at Emory University (oral communication, December 2012), there are few rehabilitation specialists in the US, including physical therapists trained as bioengineers. Some are on faculty in physical therapist education programs and engaged in research and teaching with students.
A number of physical therapist education programs are just beginning to integrate biotechnology perspectives into the curriculum. Others already have dedicated interprofessional courses in rehabilitation technology or AT or offer interdisciplinary courses cotaught by PT educators and rehabilitation engineers or AT-certified professionals. 28 With the progression of AT, physical therapist education must continue to include AT as an integral component of the curriculum. A sample course is proposed for use in the Table. The course overview provides a starting point with a suggested course description and objectives from which a specific course syllabus or seminar could be developed. Each program would need to consider the best delivery format based upon the specific programs resources and available partners locally or through distance venues.
The second obstacle physical therapist educators encounter is a discussion of the ethical issues related to AT application. We suggest the formation of an interprofessional and collaborative task force to address recommendations for physical therapist professional education. The task force should consider recommendations for inclusion of an expanded perspective for AT in the curricular accreditation standards. At a minimum, AT curricular content should include an overview of current and emerging assistive technologies designed to complement and augment traditional rehabilitation practice. Rehabilitation technology content could be linked with interprofessional education (IPE) efforts across campuses, including engineering, rehabilitation sciences, nursing, medicine, etc. The telehealth definitions, position papers, and guidelines recommended by the American Telemedicine Association, American Physical Therapy Association, American Occupational Therapy Association, and others could serve as a road map to address the need for more formal inclusion of AT in 21st-century curricula. [17] [18] [19] [20] [21] [22] [23] [25] [26] To assist in translating AT for regional education needs, collaboration with existing centers for rehabilitation technology, such as the Center for Applied Rehabilitation Technology and Rancho Los Amigos, 50 may prove useful for the advancement of technology. Centers such as Rancho Los Amigos employ robotics components or are providers certified in assistive technology through the Rehabilitation Engineering and Assistive Technology Society of North America 28 (RESNA) and facilitate the use of AT through training for patient/clients and educators. Physical therapy researchers and clinicians are engaged in AT-related research. However, is the AT evidence being successfully translated to physical therapist students for the future benefit of patients/clients? We suggest it is time to examine AT content in physical therapist education. PT educators may wish to supplement AT content with existing related course work in a modular way or expand the AT horizons with new content, courses, or IPE seminars.
As summarized in the Figure, the use of AT in rehabilitation is impacted by many factors. These influences include, first and foremost, the patients/clients' values and beliefs, individual goals, and aspirations, which are continually influenced by their lived experiences. Providers should discuss these considerations with patients when deciding whether to implement AT in rehabilitation. This approach to AT blends well with IPE for rehabilitation providers, providing a guide for rich exchange from classroom to clinic. Considering that the many options within technologies of production, signs and symptoms, power and self 32 are often limited by access or desire by patients/clients, rehabilitation providers must be committed to educating users about the potential benefits and disadvantages of the particular type of assistive technology. Health care providers should share, both among colleagues and with the patient/client and family, evidence-based research related to AT and any confounding socioeconomic factors. Finally, health care providers should present options for patients/clients and their families to help them make the best-informed decision and consider the many influencing factors for AT implementation.
As discussed in the prior section pertaining to the phenomenological aspects of care, integrating technology, including VR training and robotics, too early in intervention may accentuate the loss of an "embodied self " and may have negative consequences on a patient/client's long-term recovery. The wildly popular contemporary film Avatar 51 demonstrates some of the potential unintended consequences of VR. In one Avatar scene the lead actor, a US Marine with a spinal cord injury (SCI) and resulting paraplegia, suddenly regains all motor function while in the virtual world. 51 The Marine demonstrates immediate disruption in the VR environment with novel movement activities, knocking over equipment and overshooting his running, jumping and walking in an attempt to regain balance and control. The actor illustrates how the person with SCI may initially become disoriented when regaining physical capacities in a virtual world and how over-and under-compensation occurs in initial efforts to adjust motor control through feed-forward and feedback movement parameters. Perhaps as VR rehabilitation evolves, more patients/ clients will be provided the opportunity to regain motor control and motor learning through virtual enhancements that simulate reality and reconnections. Educators should promote exploration of emerging assistive rehabilitation technologies, in cooperation with bioengineers, computer scientists, and rehabilitation technologists and engineers. In using contemporary film to emphasize key aspects of the influence of technology, rehabilitation educators can help students explore the possibilities of technology now and into the future. Consideration of using hybrid models of education to bridge classroom and AT use remains a viable instructional strategy.
CONCLUSION
Rehabilitation and AT education should include: ethical implications; discussion of delivery of clinical services; assessment of the viability of assistive technologies through laboratory experiences and collaborative partnerships; telecommunication and telehealth, including mobile health technology; and advocacy efforts related to public policy. Patients/clients should be educated regarding the potential advantages and drawbacks of AT. Physical therapists, as autonomous practitioners who recognize the need for AT, may elect to consult with and refer to agencies or Overview: This course provides an overview of current and emerging technologies designed to complement and augment rehabilitation. This course focuses on both ethical considerations and interprofessional education (IPE) aspects of patient/client rehabilitation. IPE and AT applications for the support of individuals with disabilities and their caregivers are explored through the use of technology tools, strategies, and support services. Caregivers and patients/clients may discover they have control over their environment and develop a sense of competence and independence-or not. Participants develop the skills and knowledge to implement AT and consider appropriate referrals, while beginning to understand how the appropriate use and application of AT may serve as a potential equalizer for all individuals in learning or working environments. Contrasting case experiences and ethical issues are discussed related to patients/clients living with and without the support of AT; as well as their therapeutic experiences, including the many factors that influence the use of assistive technology.
Objectives:
Upon completion of the course, participants are able to:
1. Discuss and explain the major categories of technologies, including technologies of production, sign systems, power, and self.
2. Discuss the need for an IPE approach and rehabilitation team approach with and referral needs for full utilization of AT potentials.
3. Examine and weigh the moral and social justice aspects of AT for patients and their families. 4 . Discover methods in which end-users implement AT and therapeutic applications in the local community along with heath care professionals, scientists, coaches, caregivers, teachers, counselors, and community and research partners. 5 . Differentiate ethical, legal, and social implications of AT use and access. 6 . Defend and advocate for the use of assistive technologies at the local, state, and national levels, including national and federal agencies and legislation. 7 . Demonstrate an understanding of technical approaches for breaking down access barriers, especially in the context of access technologies in modern telecommunications and information technologies, telerehabilitation, and the roles of consensus standards and national organizations. 8 . Compare and contrast the many factors influencing the use of AT. 9 . Compare and contrast a conceptual understanding of some basic principles of biomechanics of physical human-technology interfaces, with applications to seating positioning, prosthetics, gait, manual interfaces, or for movement dysfunction. 10 . Analyze the key challenges and innovations in neurological rehabilitation, and some of the emerging uses of AT for therapeutic intervention and assessment.
11. Compare various roles and professions within the IPE team for AT design, development, and use, including engineers, bio-engineers, medical professionals, rehabilitation providers, researchers, entrepreneurs, clinicians, individuals with disabilities, and care providers.
Potential delivery methods:
In-class, seminar-based, hybrid model, module in existing course (eg, "Psychosocial Aspects of Disabilities," "Prosthetics & Orthotics," "Rehabilitation Science," "Rehab Engineering," "Adaptive Devices"), IPE course, etc.
Table. Sample Course Overview for Assistive Technology
other qualified individuals to offer a broader array of AT for patients and clients. Several national organizations and governmental agencies have begun to address the multifactorial aspects of AT utility, access, and denial.
Emerging clinical research continues to promote clinical and environmental changes through the use of AT, for both provider care and patient/client rehabilitation. However, not all AT access is equal or desired in patient/client populations. As IPE prepares health care providers for the 21st century, rehabilitation providers, researchers, and educators are obligated to envision the preferred pathways for AT and advocate for best practices. It is time to re-examine implications of contemporary AT within physical therapist education, with a specific focus on issues of ethical and social justice. The need for expanded interprofessional collaboration to assure the full spectrum of AT is a necessary consideration for appropriate contemporary rehabilitation and safety implications.
As physical therapist educators, we should train our students to engage patients/clients, caregivers, and families in deep discussions in order to keep the patients/clients' goals, values, and beliefs at the center of decisionmaking (Figure) . Of primary concern are the patient/client's illness experiences and their effects on his or her identity and meaning in the world. We suggest the use of phenomenology as a method to explore disability and illness. Educators can teach the tools of phenomenology or other methods of patientcentered care (eg, ethics of care, empathy) to help students develop the skills to explore how patients/clients are reconstituting their life meanings in the face of severe disabilities and chronic conditions. Through considered ethical reasoning and with interprofessional teams, true collaborative care is possible for the implementation of AT. An imperative for best practice to address AT needs is that interprofessional rehabilitation providers must work closely together with patients/clients, along with families and caregivers. Finally, a patient-client centered approach remains key due to the many factors that influence AT decision-making. When considering AT, anywhere along the low to high tech continuum, a full investigation of the patients/clients' lived experiences using an IPE team approach, along with an evidence-based approach remains central to success.
